Trout P450IA1: cDNA and deduced protein sequence, expression in liver, and evolutionary significance.
The cytochrome P1(450) (P450IA1) cDNA has been isolated and sequenced from liver of 3-methylcholanthrene-treated rainbow trout (Salmo gairdneri). The cDNA hybridizes to a 2.8-kb mRNA that is induced at least 10-fold by 3-methylcholanthrene. Southern blot analysis suggests the presence of a single gene or a very small number of genes. An open reading frame of the 2573-bp cDNA encodes a 522-residue protein (Mr = 59,241) that is more similar to the mammalian P450IA1 than the mammalian P450IA2 proteins. The aromatic hydrocarbon (Ah) receptor, responsible for mammalian P450IA1 and IA2 inducibility, was detected in trout liver cytosol by specific binding to [1,6-3H]2,3,7,8-tetrachlorodibenzo-p-dioxin (TCDD) in vitro. Comparison of the fish P450IA1 protein with human, mouse, rat and rabbit P450IA1 and P450IA2 proteins reveals the presence of a remarkably large number of single amino acids and stretches of 2-6 residues in a row that are invariant among these nine P450 proteins. These conserved regions may participate in the binding of the NADPH-P450 oxidoreductase flavoprotein, substrate, or heme.